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iJ^^$*^«M^/N°^^-^i:J5iSo VCS E l.<D^mm^mm.'t^'^^BLM^=y 
— (Distributed Bragg Reflector Mirror) 

<ommtunmM(Dm^mt.^(Dmm\z^^i.xmmmzm\i-^^ff^^. :r.v^ 

J;oTjMJi:7b^^*5-5 i: ^ ^-HW^t-etilc/^Sli^TMiie^lc^'ftt- 
[0 04 1] 

^<Dt:i6b. m^mi 2izmm<D^mit. m^mi nztm<Dmmm^m^mi^ 
l/-■^f<^)ig^^^^^c^v^T> f^fla^»x^^cfev^T. taia^SM^TMfflffcx^y 
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z<Dj:t>rji3L^:,^yifm±m^m^-t^:itiz^i). ^i^y^y^^^^mmiz 
mm-^-tt.^. 'mm^<±x<Dmm<Di^^moJ:'^iz3iv^y^iMJix^ao ^ 

L/V^„ 
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iJ^±CD^^T'«, ®l#-^^#JMi|?®^3t^3K^y hr^O^ffiMA^TT (18 0° ) 
^tj, >'i' FA^-> (FFP) li^KH^'l^i:^ %vy>{ 
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^....^,,^mt.^MWiizmi±r^mm 

iiv^o m(D0m^jimmm^x},t. m'^v^mmm(Dmnmmiz:^^mmm^^^ 
m-t^^^izmmiD-^^m^:^mzmx:^^m^^mi-^xi^m^^i&r^-^^M^ 
v^, zKom^. mm\si\m^v^mmmvtx$>^^^. mmmmm^^:^v'f-y'if 
xm^i^t^t^iz, mtm^ti^^mmmm'^iimmzmm-^n^ ^ o iz-t ^.(Dif^ 

Miz^tL^^ 
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tr. iyy'ifjvmrk'E-\^^m^'^^r=.isb(Dmmiz-D\,^xmmt^o vcse 
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SrjLfcLPjj^-h% 563^>?.7K^y hS:4^^^bfeLP2i^~ F, ^3^X:j<^yFS: 
6^irjLfeLP3i^-F, ^3feX7if^y hSrSrJJ-iULfeLP^j^-F, ^Xf. ^% 
:^7K^y 1 O^^fiJLJ^L Pgj^- F^r^^-To ^^^3, Ell X/tT^y h (D^^ 

■So 

[0 0 4 8] . • :. 

U#^tl, J^#«J|!cS:liT'#^"r-5#^tt, ^^;^3K^y F<Z)cf i^tlC^B^f-SflJISt 
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M^icLTsv^jca emtfji^^vizmm^nrc i o:^<D:^m^mi'f^:i}nz^ 
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^•r, 0 2 (A) iz^-t^z)iz. mm^m^m^^m (mocvd?^) tccfcu 

, nm<DGaiA s^^l 0 <Z) (10 0) M-hC nMCDA IggGaggAsM 
i:n§i!<Z)Alo Gag g A s Mi:(Z)«!gfi[»^M^ J: »J ^-STSP^MSM)^ 1 2 
T> K-:^<Z)A 1 Q 4 GaQg A s Mcfc U ^'5TBlJ:^'<--t>-® 1 4 il, T> 
K-y®Ga A sMct U^-g>*^-#:R»ilT> K-^®A l^g^aQgAsM 

©A 1 Q 4 G aQ g A s® j: U J:g|S^/^--9-M 1 8 il, pM(3DA 1 A sM2 
Oil, pMcOAIq g GaQ 2 A sMi: pMcOA 1 GaQ g AsMiKDmm. 

mmmi^^^)^^^±m^mKmm2 zt. pM(^)GaAsMJ;*j^s=i>^^ h 

M 2 4 jI|H7>^^M?^figt-Sc 
[0 0 5 7] 

r^^m^mmi 2\t, hMOA 1q g G ag 2 a sM^hMcDA 1q ^ Ga 

, ,X.l 0 ^®c-mI?-e&-5 . . . „ „„ , 

[0 0 5 8] 

A sM<k »;^5*^#FMi:^$A^5 nniT'feST> K-::^®A 1q g G aQ g 
AsMJ:»;^-5|S|^Mi:$:3^Slc«MLfe5»M#c(Z)3M mv. :?KMliv%-rti% 
T> K-TT'CDA 1q_2 g A s M ^ U ^ I^MJl h -5 ^*?), 

4MT'^S) J:U^y, M;R8 5 0 nm^®|g^$:#So 
[0 0 5 9] 

±m^mS.Mm2 2 1,i. pM^Al^ g GaQ 2 As»ilp^(©A 1q J Ga 
Q_g A s® j; tJ^^^^M#:T-^^= #® ®J»$ ;i / 4 n rTfe U , iialrib 
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sM2o. is J: zj^ ±m iz.mi^ n y -$1 hM 2 4 ^m^r:Lm.X'&^o r=.tdL. a 
1 A sM2 otcigLTii;L/4 nm^mmt^mmij^t^x A i a s*^e)^;s 
!ii>mmtrjt<. EMizAiAsmti^'^>>m&.±izm\'^t%^mmim^ti^m^^t 

. ^yCDS^^-tiA 1q gGag ^A s P M^M^^T'^Si^^® ^-V U T^g 

5 X 1 0 c m~^T'^-5o 
[0 0 6 0] 

±m^m^Mm2 2 ©MTO (Mis:) ^rm^m^mm i 2 ©^ti j: u ^^ptjt 

M22tfilCli, AIq g Geq 2 AsMilAlg J ^a^ g AsMil^T^tC, -e 
(Z) tfi K (O T ;i/ ^ ~ A M ^ Jt ^ -r m If * M A'^ L T V ^ S o 
[0 0 6 1] 

rffij <Dm^-fym^^^m'\im(D&mnzM^^oizmi'}^nx\>^^, 

[0 0 6 2] 

pM®G a A sMi:^^^!!^^^^ hM2 4 liJP$*'52 0BM5 0 nm, 

„ . ^mmj^.:^ji> mmmM^^jjjrmmits.KXj^Itc m"^:x?,&^.„„_^._.. _ ^ . . , .... 

'" " [X) 0 6 3] " - • ■ - ... ... 

S i ON 2 6 02 (B) iZ^-r^^lZ, 

V-TT.^ 2S ^m^V. ^mb;t S i ON 2 6(Z)^:9'&A^y - KHFt?|g?^ 
f So 34x^x^y^>^fv;^.^ i: bTB c I3: C 1 2^MniS:^hL-r^KJt-^^ 




X>y^>^®^$ttT§P#S)5ltmi 2lCi5M-tS*T% feSV^^iG a A s«^R 



1 0icM-tS*Ti:LTt)K<. -e®^$li*^#fF(Dp^^i:liii:^re#*^?& 
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[0 0 6 4] 
[0 0 6 5] 

F3 6<Z)*i|iS?3gLfc®t>. 3^{C, jKX h?^fiK^{C^ML7^:S i ON 2 6 5:1^^ 
LT, 03 (A) JC^-Ti^fC. jKx h^JS 0®TO{Cii>^^ hM2 4 §:®m 

[0 0 6 6] 

-(® 3, (B) #M) -o i/'2;?^-h«|jgi^3 8 t: Ut;:^h.m - 

at#f3 8CD±®^Cii^LTV^;tAu, Z n, A u 1 1 a A^^lc:© U B^^^tlT ( U 

yh^y) > 03 (c) {ca^-r<fce>c. ^^>TOic{ip{atfii^i itmzmm 

[0 0 6 7] 

mz^(Dmmmo34 o\HizmM4^y\^-2^ (fib) A^xigg$:fflv^r. 

04 (A) {C^t*J:^tC> 5 0(Z)AVN?L5 0 a~5 0 e ^J^figf "5, J&fe. Zltl 
5-a(Z)AVN?L5 0 a'-5 0 eli^^Jgl^J^l^fm M^:^ 2 ® AXfm 
^]^4<©?LlC*B^-t-5o 1 o(D?L5 0 ali, MAli, 04 (C) lC^i-J:e>JC, 

J^*J©4 o(Z)?L5 0 b~5 0 e li^0«SS?iAfI^(Z)=r-:^-§|S. 
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^ii, mo, ^$tt±gis#MiSi*i^2 2icM-r^^$, mo. 

5o®AV^?L5 0 a~5 0 e 1114 (B) tC^f i: -5 (C 4 o®|g 

3fey^./K^:y h 6 0 a — e 0 d;b''#^tl-So 
[0 0 6 8] 

«^IC, «|g^®<BlI{C. n{R!l«@l 3 hbTAu -Ge/N i/Au 
, 3 5 0°C®^^#H^T-eMS$: 1 0^^mfV^, 0 3 (D) iC^^-cfc^^^ 
^(Z) M4^#^fi 1/ - if S: # -5 o 
[0 0 6 9] 

r^T% #e,tlfc«®^^M^^ftl^-if{Ci:S^m:^-^A«?SII (L-I) 
f6ii*^#e>4x> ^ffi:^Jl*S:^T' 3 . 5 mW, fi^jmM%3fem:tf 3 mW^lC 8 O Q 

[0 0 7 0] 

ia6li|SI-(D#^^'fbmi|5c3 4®#$:;tL> ^®APX§:^f V^T' 5 o 

®AV^?L5 0 a-S 0 e fe^®l§3feM^## 9* (Je*T> 

Vr-1f ^^"t^.o.. ) HmMMX^n-o.X 5 o<DAVA?L 5 0 a 

-if ii^Si-r-So ) i:cZ)r^T'L- l#tt$:it«cL;t=fe(DT'&-5o EI6^c^$^lTv^ 

3t mil ^^jfi < * -e^ST L T V\ S r i: *^ S . 
[0 0 7 1] 

-if i:(3D^4x-?tllCMLT, aA«^S^S3 mA, 7niA, 1 0 m A® 
^ h ;i/ ^ ^ -7 o 
[0 0 7 2] 

E|7®^^7*>e>, 7L'&L^®l6^§!!^#^*:l/-ifT'«tiA«SS3 mA-eSElC 
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3 0 d B ^m^. L Pgi'E- K^cJ;§|g^g7&•^ll^$4^Tv^sr i:;«)'^t)*^'5o 

[0 0 7 3] 

?L51a~51i $:|gtt^^^tCj: U> 0 8 (B) iCa^-^ i e) J^J^JK^y h 6 1 a 
~6 1 h®LP4^^-K5:#SZ:i::;b^T'^'5o 
[0 0 7 4] 

M-r^mit(Dm^if^mi^ d b r ^ ^-<z)igit{c-^;fo-ti:TiEBftic^$ ^mm l 

[0 0 7 5].. . . . ; , ,^ . ^ 

Mf4^&?i^L/^A^^, «miJ, iS^^, Mmm. *^o]«M/;5#i:VNe)#ttS:^"r 

[0 0 7 6] 

1 <Dmm(Dmmnzi5\^xit^mKmmmmizn^<Dmm'e'' fstisi 
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[0 0 7 7] 

mioy^moyj^miziGn^m^ (b) ©^i:, «m^p^4 op^icf i Bto 

^SS:Mv^T*Mit^X$:^T^e)/^)^ Z1C!1T*«. El 9 (A) \z^^^^\z 

. «^^P§|54 0 ®cf»>i>§PT'SV^^C3^^t-'5 S:*:©:;^ h^-ry?t5 2 a~5 2 h 

[0 0 7 8] 

8^(Z);^> h^>r^^5 2 a~ 5 2 h(Z)-e4x^tl(DiItgli, Mx.ii, Jji^lO. 5 m 

?g)tM^#^l^-ifiCj:SX3j<»y h 6 2 a~6 2 h(^3£mW#S:ll|9 (B) tC^ 
-To 

[0 0 7 9] 

3. 5mw, m.mm.mij^mmmxi,ft^x<Dmm^Amzm^x 5 0 Qmmt 

[0 0 8 0] 
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[0 0 8 1] 
[0 0 8 2] 

^ZIT', 01 2lC^t-J:^{cm^^PaP<Z)|^{H!lJC9 AtmM®R:g:y^(^)J^#M^ 

m^mm 5 2 i $:igitfe^3 6> j^i^m^^wm-^^ti e^c^^^^y n 

[0 0 8 3] 

im3<Dmm(Dmm) 

^m3(Dmm<Dmmit. ±m^i(Dmm<Dmm. ^^zj^^2<Dmm<Dmm<Dj^ 

3 3^:^oTV^So Z:4lJe^^(Z)g|$:$>«t$tS^atT'feS*^e), Hi COHjfigO?^^^ 
3li2^^^<Ox»y^>^|SihMlc*i^L, ^^:ll 2® 

[0 0 8 4] 

013 (A) mm^m^m^^m (MOCVD?*) iCiU, nM® 

G a A sm^l 0<D (10 0) ®±IC, nM(©A Iqq Ga^g ^ sMi: n^CD 
AIq ^ GaQ g As®^(Z)^^MaM#;J:U^^Tg|S#S;SlKfMl 2 i:, T> 
K-^<Z)A1q_4 GaQ g A sMJ; »J^j-5T§P^^-'9-M 1 4 il, r> K-^^® 
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4 G aQ g A sMi: U J&'5±gP:^^-1^M 1 8 il, pM<Z)A lAsM20i:, m. 
±M{CpS[<Z)G aQ 5 I 5 PM 3 3 7^)^?^^!^$ tl. pS!(Z)AlQgGa 
0 2 AsMi:pM®AlQ GaQ g A s M i: (D^IJcM^JS^ J: U ^S±gP#® 

MI«fM2 7i:, pM(Z)GaAsMJ:*J^sn>^5«^ hM2 5i:$:, >irj>caM?^^ 

f So 

[0 0 8 5] 

3 3&^^l-te)tlfcpM(Z)A 1q g GaQ 2 A s M i: P §?® A 1 <^^0.9 AsM 

$:3gSlC2 2MSI§«MbT^-g);<)«, r <^Ma§i5t«TMlci8t-tfe A 1 A.sM2 0, 
[0 0 8 6] 

(RIBE) ^$:Mv^TmM®l§ig^- KlCfS CTi^MimmtCjL 
, feSV^^i?tS:?^^•r-5o GaAs =i>^^ hM2 5i:GaQ 5 I n 

Q g PM3 3-i:©raT'lSvvn:>y5=^-::/ ^^^it (> l 0 l) .*^^tlSfe«b,^?Lv 
& V ^ lilt ® ^ $ S 3 i: A'J Bl|g h ^ -5 „ 

[0 0 8 7] 

fy^CDll 1 ®lllfe®?^^S.tJf^ 2 ®||j66©0MT'ttG a A s n > ^Jf hM<^)«^ 
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